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weeks before the end of the normal term. The young were either
born dead or died within a few hours after birth. All were much
under weight. The oat-fed mothers produced their young about
two weeks before the normal period. Of four young, so born, one
was born dead, two so weak that they died within a day or two
and the fourth was only saved by special measures. The young
of the oat-fed mothers were of nearly the same size, however,
as those of the corn-fed mothers. After the first reproduction
period, the mothers were kept on this diet another year and the
following year repeated the same process with identical results.
During the first milk-producing period the average production
per day was 24.03 pounds per day for the corn-fed, 19.38 pounds
for the oat-fed, and 8.04 pounds for the wheat-fed. During the
second period it was 28.0, 30.1, and 16.1 pounds per day respec-
tively during the first thirty days.
Every chemical means was now employed to determine the
causes of these differences and without success. McCollum then
decided to attempt to solve the problem by selecting small animals
(the rat was used) and experiment with mixtures consisting of
purified proteins from different sources, combined with fats,
carbohydrates and mineral salts until a clue was obtained to the
nature of the deficiencies. His early results in this direction
confirmed the results of other investigators, animals lived no longer
on these diets than when allowed to fast. What was missing?
Up to 1911 the main result of these experiments had been to call
attention to the peculiar deficiencies of cereals and especially
in mineral salts, but without unlocking the mystery.
These collateral investigations show how in all parts of this
country and on the other side of the ocean events were marching
toward the same goal. The year 1911 then is a significant epoch,
for from this time the various independent efforts began to link
up and the next few years carried us far toward the goal.
In 1912 McCollum was working with a mixture consisting of
18 per cent, purified protein in the form of milk curd or casein,
20 per cent, lactose or milk sugar, 5 per cent, of a fat and a salt
mixture made up to imitate the salt content of milk. The re-
mainder of that mixture was starch. With this mixture McCollum
found that growth could be produced if the fat were butter fat